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or permanent base in southern California to give service 
on late fall fires common in that part of the State. 

The unit will be operated for an experimental period 
of two fire seasons, the mobile equipment being supplied 
by the United States Forest Service, the operating 
expenses being paid by the California State Division of 
Forestry and the operating personnel and radio and niete- 
orological equipment being supplied by the United 
States Weather Bureau. 

If this novel plan is successful, and no insurmountable 
obstacles are now apparent, it is probable that three such 
units will be o crated in California, one each in the 

applicability of this plan to other forested areas in the 
northern, centra P , and southern parts of the State. The 

far West is evident, since the weather data as broadcast 
from station NPG, on the reception of which the plan 
depends for success, can be copied almost anywhere 
west of the Mississippi. The fire agencies of British 
Columbia are much interested in the working out of 
this plan, and if successful in t,his State, consider it 
desirable to adopt it for their region, equipping launches 
instead of automobile trucks. 

This. plan will be on trial during the nest two fire 
seasons in California. Past esperience with this system 
on largo going fires shows the plan to have much promise. 
We have reason to believe that successful operation of the 
system will be of far-reaching importance and application 
to organized fire protection work. 

THE RECORD OF EVAPORATION STATIONS I N  CALIFORNIA 
By ERNEST E. EKLIJND g5-/. 57.3 ( 793) 

[Weather Bureau Office, San Francisco, Calif., June 21, 19291 

Of the various climatic factors that have always an 
important, and sometimes predominant, influence on the 
economic development of a nation, &ate, county, or city, 
evaporation IS one. of more than academic interest 
throughout the semiarid Southwest, and particularly in 
California. Here the development of intensive farming 
and of hydroelectric power is dependent upon an average 
seasonal precipitation of approsimat#ely 25 inches, occur- 
ring during a few winter months. The snow pack that 
accumulates in the higher mountains during the winter 
is equivalent to an immense reservoir that keeps many 
streams flowing through all or part of the practically rain- 
less summer, and in addition many huge reservoirs have 
been constructed to supply water for civic uses, for oper- 
ating hydroelectric power plants and for irrigating many 
thousands of acres of farming land. A large portion of 
the water impounded, and of that distributed over the 
land in irrigation, is lost by evaporat,ion. For this reason 
the question of evaporabion becomes of considerable im- 
portance in the economic development of California. 

The first evaporation measurements made in Califor- 
nia, of which we have a record, were begun in 1881 a t  
Kingsburg by the State department of engineering, but 
the first measurements of evaporation undertaken by the 
Weather Bureau were those made 20 years ago a t  Salton 
Sea and a t  ausiliary.stations. It was not until 1918 that 
stations were established on a permanent basis with the 
standard class A equipment, now in use. At that time, 
records were being made a t  Lake Tahoe, using a floating 
pan, but in 1918 three stations were established, using 
land pans according to the present Weather Bureau 
standard. Two of these stations have been in operation 
ever since; one was closed of necessity in 1923. In  1924 
and in 1925, two additional stations were established, 
making five stations cooperating with the Weather 
Bureau a t  the present time. 

More than the usual number of requests for evapora- 
tion data were recently received at  the San Francisco 
Weather Bureau Office and, as it was known that some 
evaporation records had been made or were being made 
in California without the cooperation of the Weather 
Bureau, efforts were made to learn what additional 
records might be available. A card was mailed to all 
California addresses that received Climatological Data- 
California Section. The card read: “The Weather 
Bureau is desirous of obtaining information relative to 
evaporation measurements in California that have been 
made, or are now being made, without the cooperation of 
the Weather Bureau. If you know of any such evapora- 

tion records, kindly give the information requested in 
the blank spaces below, and mail this card which requires 
no postage.” The blank spaces were for the names and 
addresses of the persons making and reporting the 
observations. The response was immediate and gratify- 
ing. hiany of the returned cards related to evaporation 
records, but the majority offered the use of other kinds 
of records or reported “no records known.” The cards 
were followed up by circular letters and questionnaires 
addressed to the persons who were reported as having 
made evaporation measurements. 

From the information thus obtained, a table has been 
compiled, the stations being arranged approsimately in 
geographical order from north to south. In  the table 
are included a few stations that are beyond the borders of 
the State but which may be considered as having the 
same climatic characteristics as the adjacent portions of 
California. The table is known to be incomplete but con- 
tains some information about most of the evaporation 
records that have been made in California. Unless 
otherwise stated, the evaporation was measured from 
fresh water. No attempt has been made to collect the 
actual records, for to assemble them in a manner that 
would render them useful would be practically impossible. 
Any attempt to correlate all of them would be hopeless, 
due to the great dissimilarity of equipment and methods 
and, in some cases, to the lack of specific information as 
to the conditions under which the measurements were 
made. A map is also presented (not reproduced), on 
which the stations are numbered as in the table, but all 
records made in any given locality are listed under one 
number. It is interesting to note on the map that the 
stations are most numerous in those sections of California 
where irrigation and power projects have reached their 
highest development; also that they are numerous in the 
extreme southern portion where precipitation is compara- 
tively light, and totally lacking in northwestern California 
where precipitation is heaviest. 

Why have so many evaporation measurements been 
made in California? The factors determining evapora- 
tion from free water surfaces are generally agreed upon 
by physicists, meteorologists, and engineers but, despite 
the fact that the laws of evaporation have been investi- 
gated for centuries, a satisfactory method for computing 
the evaporation from a water surface already esisting, or 
from such a surface to be created by constructing a reser- 
voir, has been hard to find, and opinions still differ as to 
the proper method of measuring evaporation from a free 
water surface. Great variations in temperature, relative 
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May, 1916 ....... 

July 4, 1035 ..-.. 

..-.do .......... 

-...do .............. 

Aug. 1, 1924 

Aug. fi, 1924 

Aug. 13, 1944 

Mar. 37. 1925 

humidity, wind movement, elevation, and other climatic 
influences are to be found in California, and many of the 
evaporation measurements in California have been made 
by hydraulic engineem in an effort to make proper 
allowance for evaporation losses from a reservoir to be 
constructed. In some cases the measurements have been 
made to determine whether the losses in a wat,er system 
were due to evaporation from the reservoir or to other 
causes, such as seepage or pipeline leaks. Also con- 
fronting the hydrologist are other problems wherein he 
must consider evaporation, whether it be from snow, 
fresh water, brine, moist soil, or vegetat,ion. In  the com- 
mercial production of certain chemicals from mineralized 
deposits or waters, evaporation is highly important,, and 
some of the evaporation records in California have t,here- 
fore been made by chemical engineers. 

Another group of observations has been fostered by 
agricultural interests, for use in various problems relating 
to irrigation practice, the water requirement,s of crops and 
to plant pathology. A few experiments have been made 

August, 1923.. .. Floating pan, 10 i n c h  by 4 feet, 

Oct. 10, 1925. _ _ _ _  Porous cup atmometer (distilled 

Present.. ....... Class A, Weather Bureau stand- 

do.. ........ Floating pan. 10 inches by 4 feet, 

.......... do.. ........ Floating pan, 15 inch- by 3 feet 

.......... do-. ........ Pan, 3 by 3 feet, circular, embed- 

........ do.. ........ Floating pan, 18 inches by 3 feet, 

......... do .......... Pan 3 bv 3 feet. circular. embed- 

circular. 

wnater). 

ard. 

circular. 

square, painted white. 

ded in ground. 

square, painted white. 

by physicists searching for more knowledge of the laws of 
evaporation or attempting to correlate records obtained 
from dissimilar types of equipment'. A notable example 
of work of this kind is to be found in the experiments 
conducted at  the California Institute of Technology at  
Pasadena by Prof. N. W. Cuinmings and others. It is 
claimed that a method for computing evaporation from 
a large water surface was developed as a result of these 
experiments. 

Thus far there has been little cooperation among the 
several interests concerned in the making of evaporation 
records. In  general, where sufficient time could be 
allowed, each person requiring evaporation data has set 
out to obtain them by actual measurement. No doubt 
helpful data could have been found had one known where 
to look, but until now no attempt has been made even to 
list bhe records that have already been secured. In this 
wa.y, it is believed the table and map that have been pre- 
pared will be found of value for reference purposes. 

Yrekal____._._ .............. 

Fall River Mills (near).-.-. 

... .do.. ........................ 

Prattville ................... 

-__.do- ..................... 
Big Meadows Dam.- ............ 
 do. ........................ 
Butte Valley Dam .......... 

Chico ....................... 
Dodgeland .................. 

Biggs ....................... 
Norman (near) .............. 

East Park Reservoir. ....... 
Tahoe ....................... 

___.do ....................... 

Cortena rice field ............ 

Davis. ........................... 
_ _ _ _ d o  ............................ 

Point Reyes ................. 

Berkeley. ................... 

Oakdale (near) .............. 

..... do ............................ 

- 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

15 

19 

20 

21 

22 

23 

24 

25 

Forest Service. ................... 

Pacific Gas S. Electric Co. and 

.do. .......................... 

Great Western Power Co- ....... 

----.do.. ......................... 

do ........................... 

.do. .......................... 

____.do ........................... 

U. S. Department of Agriculturt 
and University of California. 

Dodge Land Co. and Weathei 
Bureau. 

United St.ates rice field station ... 

University of California .......... 

Bureau of Reclamation ........... 

Geological Survey and Reclema 

Weather Bureau. ................ 

University of California .......... 

do ............................ 

do ............................ 

Weather Bureau. 

tion Service. 

Weather Bureau. ............... 

University of California and CJ. S 
Department of Agriculture. 

South San Joaquin irrigation diu 
trict and Weather Bureau. 

do ........................... 

Stat.iori Records made by-- 

October). 
1915 ............. 

1911 ............. 

1900... .......... 

July, 1916 ....... 

1932 .................. 

1911 (summer 

Aug. 2. 1924 ..... 
only). 

July 21, 1910 ..... 

1'904 ............. 

Mar. 1, 1918 ..... 

June 11. 19%. ... 

July, 1910. ...... 

Klamath Falls, Oreg ........ Calif.-Oregon Power Co .......... 

A. Canal, Klamath Falls. i Reclamation Service.. ........... 
Oreg. I 

October). 1 
1919 ............. Pan, 18 by 20 inches, circular ..... 

1923 ............. Floating pan, 10 inches by 4 feet ,  

1906 ............. Floating pan, 2 inches by 8 feet 

Present ......... Floating pan, 10 inches by 4 feet, 

do ........... Pan.. ............................ 

1918 (summer Specially designed tank, em- 

Oct. 3, 1924 ...... Specially designed tank (moist 

circular. 

square. 

circular. 

only). bedded in ground. 

soil). 

Nov. 4, 1910 ..... Evaporometer; 2 pans ............ 

1 0 5  ............. Tanks set in ground .............. 

Present ......... Class A, Weather Bureau stand- 

Sept. 35, 1931.. .. Floating pan. 10 inches by 4 feet, 

September, 191% .... .do ............................ 

ard. 

circular. 

Adams Boat Landing, Oreg. ..... do ........................... 
Lower Lost River Diversion ..... do ........................... 

Clear Lake (hfodoc County), ..... do.. ......................... 

Coppocks ................... I .... .do.. ......................... 

Dam, Oreg. 

Calif. 

Dallas (and Warner) Reser- 

Don Pedro Reservoir ........ 
vou. 

Modesto irrigation district. - .___ 

Turlock and Modesto irrigatio1 
district. 

Lake Eleanor.. ............ 

1914 ............. 

4pr.  13, 19% .... 

City and county of San Franciscc 

1914 ............. Floating pan, 18 inchos by 3 feet, 

Present ......... Floating pan. 15 inches by 3 feet 
square. 

Duration 

From- 1 To- 
Equipment 

~~ 

August, 1921 .... Present ......... Floating pan, 22 by 42 inches, 
circular, submerged 13 inches. 

July, l9li  ....... June, 1915 ....... Floating pan, 10 inches by 4 feet, 
circular. 

May, 1813 ....... September. 1918. ..... do ............................ 

April, 1911.. .... ...................... 

ded in-ground; 

square, paihted white. 
Aug. 1, 1924 do.. ........ Floating pan 18 inches by 3 feet, 

1904 ............. 1905 ............. Tanks set in ground (moist soil)-. 

Remarks 

Records at Office of U. 8. G m  
logicd Survey Medford, Oreg. 

Original recordsLt Office of Bureau 
Reclamation, Klamath Falls, of 
Oreg. 

Do. 
Do. 

Do. 

Do. 

Original records at  office of Forest 
Service Yreka Calif 

Published in Clidoatolo&d Data- 
California section. 

Records at Weather Bureau Omce, 
San Francisco, Cahf. 

Records private property. 

Do. 

Do. 

Do. 

Do. 

Records summarized in Experi- 
ment Stations Bulletin No. 177. 

Published in Climatolomcal Data- 
California section. - 

Original records at  United States 
rice field station, Biggs, Calif. 

Records at  division of irrigation 
collego of agriculture, Davis: 
Cali1 

R&&& on file with Bureau of Rec- 
lamation. 

Records summarized in Engineer- 
ing News, Feb. 29, 191% 

Published in Climatological Data- 
California Secton; also Nevada 
Section. 

Records at  division of irrigation, 
college of agriculture, Davis, 
Calif. 

Do. 

Original records at  engineering 
office, Bureau of Public Roads, 
Federal Building, Berkeley, 
Cal i f  

R&%Z unsatisfactory due to high 
winds. 

Results summarized in Experi- 
ment Stations Bulletin No. 177. 

Published in Climatological Data- 
California Section. 

Records at Weather Bureau Otilce, 
San Francisco, Calif. (not pub- 
lished). 

Records at  office of water remuroas 
branch, U. S. Geological Survey, 
customhouse, San Francisco, 
Calif. 

See Engineering News, Aug. 12, 
1915 

R ~ G ~ s  a t  office of ~ur10eg irriga- 
tion district, Turlock. Calif. 

1 Atmometers are in use at  a number of Forest Service stations but only 2 representative stations are listed. 
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Station 

41VaradO (near) _ _ _ _ _ _ _ _ _ _ _ _  
Calaveras Reservoir.. - - -. - - 

Mountain View (near) -. . . . 

Delhi. - _ _  _ _ _ _  -. . . - __.______ 
Coyote (near)--. -. _ _  - _ _  ~ _ _ _  

Huntington Lake. _ _ _ _ _ _ _ _ _  
Spreckels. - -. - - - - - - - - - - - . - . 
Independence (near). - ____. 

Independence (near) - - -  - .- - 

Soldier’s Camp (near Lone 

Owens Lake ________._...-. 
Pine). 

Kingsburg (near) ____.__... 

Tulare- _ _  . . -. -. . . ._ _ _  -. . .. . 
Trona..-. -. -. . . -. . - - -. . -. -. 
Little Bear Valley ___..____. 

Mount Wilson I ____.. - ._.._ 

Pomona (near)-.. -. - .-----. 
Riverside (A r I i n g t 0 n 

Riverside. - - - - - - - -. - - - - - - - - 
Heights). 

Whitewater Ranch ... . - -. . - 
Indio _.____ - - __. . - - - ___.. ... 

.___.do ____.__.. ..__ _ _  _-_..-- 

Met ~...........-...-..... 

MONTHLY WEATHER REVIEW! 

Records made by- 

Leslie-California Salt Co. and 

Spring Valley Water Co 

University of California. .. . . . . . . . 

Weather Bureau. 

..-.do ..___._....._._________. 
Edwin Duryea, jr __._..__.__.._.__ 

San Joaquin Light & Power Cor- 

Southern California Edison Co.-. 

poration. 

Spreckels Sugar Co.- - __._...__.. 

Charles H. Lee for city of Los 
Angeles. 

University of California and U. 6. 

Charles H. Lee for city of Los 
Department of Agriculture. 

Angeles. 

California State Engineering De- 
partment. 

University of California and U. d. 

American Trona Corporation. __. 

Arrowhead Reservoir Co.. - -. -. - - 

Department of Agriculture. 

Forest Service _____________.._.___ 

California Institute of Technology 

University of Californ,ia and U. S. 

____do  ___.________________________ 

Bureau of Plant Industry _.__.___ 

Department of Agriculture. 

Citrus Experiment Station..-.-. 

Coachella Valley County water 

Weather Bureau (au-dkry to 
district. 

Salton Sea experiments). 

United States date garden _...._. 

Weather Bureau (auxiliary to 

Weather Bureau. _ _  -. - - - - - - - - - - - - 
to Salton Sea experiments). 

Weather Bureau (aUxiliaTs. to 
Salton Sea experiments). 

_ _ _ _ d o  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _._._.__ 
University of California and U. S .  

Department of Agriculture. 

Duration 

From- 

Aug. 1, 1924 .... 

hfarch. 1915 .... 

k p t .  1, 1921 .... 

Dec. 15, 1921. -. 
1904 ..___ .. .. .-- 

1912 ___. -. . . .. -. 

1917 .... . . . . . .-. 

1917 

August, 19oS.-. 

June, 1910 

1905 -.......... 

1Y05. ... . -. -. . . 

November, 185 

1903.. . -. . . . . . . 

Mar. 24. 1820.. 

March, 1895..- 

Indeflnite pe 
riod, summe 
only. 

June 23, 1926.. 

1Y03 ........... 

June 24, 1905.. 

Mar. 16, 1923.. 

October, 1924.. 

January, 1920.. 

October, 1907.. 

July, 1908 ..... 

Jan. 1. 1923X.. 

July, 1508.. . . - 

June 14, 1909.. 

1907 .... . . . . . .. . 

To- 

Present.. . - - - -. 
June, 1518 _ _ _ _ _ _  
Jan. 1, 1923 __... 

Opt. 15. 19 28.... 
1905 _ _ _ _ _ _ _  ~ _.__ 

Present.. . . -. -. 

1921 -... ..-. . . . 

1918 -.....-.... 

May. 1911 

May, 1911 ..... 

1905.. . . -. -. . . . 

1915 .__..._.... 

Octtober. 1885. 

1905 -... . . . . . . 

Oct. 1, 1920.-- 

May, 1897 K... 

Indeflnite pe 
rind, summe 
only. 

July 3, 19’26 .... 

1905 ........... 

Sept. 29, 1805.. 

Present.. . _ _  _ _  

.___.do ......-. . 

January, 1921. 

November, 190 

November, 1901 

Present.. . - - .- 
November, l50l 

Nor. 1, 19 W... 

Equipment 

Class A ,  Weather Bureau stand. 

2 floating pans, 18 by 47 inches, 
nrd. 

circular. painted black. 

Tank, 3 by 3 feet, circular, em. 
bedded in pound. 

..-.do .........--. . . . .......___.__ 
I 1  pans, 12 inches by 3 feet square 

No. 1, Weber Dam site (land)..-. 
No. 2, Lower Gorge (land) _ _ _ _ _ _ _  
No. 3, Bailey Avenue (land 
No. 4, Laguna sea, north cliiij: 
No. 5. Laguna Sew, west (land).. 
NO. 6, Laguna Sew, west (float. 

iw). 
No. 7, Laguna S e a ,  east (floating) 
No. 8. San Felipe Dam (land) .... 
No. 5. San Felipe Reservoir (land) 
No. 10, Upper Gorge (land) ..-.-. 
No. 11, Upper Gorge (floating) ... 
Floating pan, 18 inches by 3 feet. 

Floating pan _____..._____________ 

square. 

Circular pan. 6 feet in diameter, 

Pan, 10 inches by 3 feet, square 
on surface of ground. 

on ground. 

Pan. 10 inches by 3 feet, square 
flnnt.inn. 

Tank, l’feet by 3 feet 6 inches, 
circular, embedded in ground 

Tanks, 6 feet 6 inches by 7 feat : 
inches. circular, embedded in 
ground (moist soil). 

Tanks set in ground _ _ _ _  _ _ _  ...... 

square. 

Pan. 15 inches by 3 feet, square 

Tanks set in ground (also moisl 
set 10 inches into ground. 

soil). 
Pan, 10 inches by 4 bet. circular 

on surface of ground (also brine) 
3-foot pan floating in concrete 

basin, surrounded by 1 foot o 
water (also snow). 

Porous cup atmometer (distillec 
water). 

Tank, 5-foot, cubical; pan, l! 
inches by 2 feet, square (botl 

Tanks insulated). set in ground 

_ _ _ . d o  

Porous cup atmometer, (distillec 
water). 

Similar to class A Weather Bureau 
standard except pan is 2 feel 
above ground. 

Pan. 18 inches by  3 feet, circular 
set 16 inches into ground. 

Pan, G-foot, circular, on ground-.. 

Pan, ?-foot, circular, on IO-fool 

Pan, 15 inches by 3 feet by 8 feet, 

Pan. 6-foot. circular, on ground 
Pan. 2-foot. circular. on l&fool 

tower. 

on ground. 

Brawley . - - - - - - - -. - - - - - - - - - 
Calexico. -. -. -. -. _ _  _ _  -. _ _ _ _  

Pan. 2-foot, circular, on 10-fool 

.... do ...-...-....- __________.__. 
Tanks set in ground _ _ _ _ _ _ _ _ _ _ _ _ _  

tower. 

SEPTEMBER, 1929 

Remarks 

Published in Climatological Data- 
Cnlifornia Section. 

Records in engineering depart- 
ment, Spring Valley Water Co., 
San Francisco, Calif. 

Records at  division of irrigation. 
college of Agriculture, Davis, 
Calif. 

Dn 
Summ-&ired in  Engineering News, 

Feb. 29, 1912. 

Records at  offica of San Joaquin 
Light & Power Corporation, 
Fresno. Calif. 

Engineering department, Southern 
California Edison Co. considers 
record unreliable. 

Records private property. 

See Transactions American Society 
of VI11 Civil (1915). Engineers, Vol. LXX. 

Do. 

See Office of Experiment Stations, 

Summarired in Monthly Weather 
Bulletin NO. 177. 

Review, February, 1924. 

See Physical Data and Statistics 
1886, published by State oi 
California. 

Summarized in Office o f  Experi- 
ment Stations, Bulletin No. 177. 

Records private property. 

See Journal of Electricity and 
Wastern Industry, May 15, 1921. 

Records at office of U. 6 .  Forest 
Service, Los Angeles, Calif. 

See Physical Review October 1927 
vol. 30, p. 527, and Bulletin No: 
68, NatiOn8l Research Council. 

See Oace of Experiment Gtations 
Bulletin No. 177. 

Do. 

See (1) Ecology. Vol. VI, No. 3 
July, 1925, (2) Phytopatholog; 
Vol. XV, No. 8, August, 1925. 
Records made on similar plan at 
Shatter. Watsonville (1025 only) 
and near Torrance, Calif. Un- 
uublisbed records at  office of 
iotton truck, and forage crop 
diseas; investigations, Bureau of 
Plant Industry, Washington, 
n r  

R&o& at  Citrus Experiment 
Station, Riverside, Calif. 

Records private property. 

See monthly Weather Review, 
February, 1910. 

Do. 

Records at  United State8 date 

See monthly Weather Review, 
garden. Indio, Calif. 

February, 1610. 

Do. 

Do. 

Do. 

Do. 
See Office of Experiment Stations 

Bulletin No. 177. 
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Duration 
Equipment I To- 

From- 

381 

Bureau of Plant Industry _____..._ 

Unive r s i ty  of  Arizona and  

_ _ _ _ d o  .___________________--...-.-- 
Geological Survey ____. _ _  .___ ____. - 

Weather Bureau. 

Station 

1910 _______._..._ -...-do --..-.---.. Tank, 30 inches by 6 feet, circular, 

July 1,1917 _ _ _ _ _  --.-.do .---.--.--- Class.4,Weather Bureaustandarc 

September, 1920. ...-. do -------.... _ _ _ _ _ d o  .......____________.......__ 
1914 .___._. . . . -. - 1915.. . ..__..____ Entire rallev considered ns an 

embedded in ground. 

Mexicali, hferico _ _ _ _  - - - _ _  - -. 

I 
San Dieguite Mutual Water Co.-. 1914 -----.-...__. 

Cuyamaca Water Co _ _ _ _ _ _ _ _ _ _ _ _ _ _  1913 ______.___... 

Bard.. - - - - - - - - -. . - .- - - - - - __. 

Yuma, Ariz .____________.__. 

Yuma, Ariz. (near) _ _ _ _ _ _ _ _ _ _  
San Luis Rey Valley _______. 

I evaporation pan. 

Present --.----__ Pan, 18 inches by 3 feet, square, 

-----do _-._______ Pan, 18 inches by 3 feet, square, 
set 12 inches into ground. 

set 16 inches into ground. 

Lake Hodgea Dam _ _ _ _ _ _ _ _ _ _  
Cuyamaca Reservoir.-. - -. . . 

_ _ _ _ d o  .__._.__.__._._.. ~ .._________ 

---.do ._.._ - -. . .-. . . . . . . -. -. . . . 
_ _ _ _ d o  ___________________._.._..-.. 

_ _ _ _ d o  ___________________.----..... 

_ _ _ _ d o  ___.________________.--..-... 

_ _ _ _ d o  ....._______________.....---- 

----do.. _ _  -. - - - -. - - -. - - -. - - - -. - - - - - 

hlurray Reservoir..--. -. - - 
Sweetwater Dam.. - - - _.____ 

Chula Vista _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Morena Dam _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
. ____do  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Barrett Dam _____.__________ 

._.-.do _.___. -. . -. . . - -. . . . . -. 
Upper Otay Dam _______.._. 

,----do.. _ _  - - - - -. - - - - - -. - -. ~ 

Lower Otay Dam _ _ _ _ _ _ _ _ _ _ _  
._--.do. _ _  _ _  . - - - - - - - _ _  - - - - - - -. 

August, 19?5.--.1_____ do ...._....__ 

August, 1W.. -  do.. . . -. . . . . . 

August, 1825 _ _ _ _  __... do ._..____.__ 

April, 1916 ____._ July, 1921 _ _ _ _ _ _ _  
August, 1925 _ _ _ _  Present _.__.___. 

November, 1915. December, 1915. 
August, 1920.. _ _  Present.. -.. _ _ _ _  { 
August, 1925 _ _ _ _  -.--.do.. . - 

tude 
Stations shove 

sea- 
level 

Primera Zona de Irrigacion ._____.. July 13,1923 ._.__ Present. - .______ Zinc pan, 1.23 meters, circular, 1 above ground. 

Average condi- :bRyz!Z\$!$ 
1321 tions 

I 
Authority -- 

Washington _.____ 
Upsaln _ _ _ _ _ _ _ _ _ _ _ _  
Bllrsour .__________ 
Hump Mountain. 
Mount Wilson ...- 
Ca1a:iis _._________ 

~ W r l r r a  
35 0.098 1.24 _ _ _ _  ..__ . -~  ..___ Smithsonian Institution. 
35 (.090) ( . i o )  0.362 0.515 Lindholm, 1912. 

1,160 ,031 1.22 ,255 .53 Smithsoniau Institution. 
1,500 ,031 1.33 ___...._ ..__.___ Do. 
1,iW ,018 1.26 205 70 Do. 
2,250 .03 1.33 I--.: .... ---: .___ Do. 

_ _ _ _ d o  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1912 __________... January, 1928L- 

Sweetwater Water Corporation- _ _  1889 _______..____ 1919 _.._.________ 

Western Salt Works and Weather 

City of San Diego _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Bureau. 

Floating pan, 18 inches by 3 feet, 
square, submerged 12 inches. 

Floating pan, 18 inches by 3 feet, 
square. 

Class A, Weather Bureau stand- 
ard. 

Floating pan, 18 inches by 3 feet, 
square, submerged 16 inches. 

Pan, 18 inches by 3 feet, square, 
emhedded in mound. 

square,bubmerged 16 inches. . 
Pan. 18 inches by 3 feet, square, 

emhedded in ground. 
Floating pan, 18 inches by 3 feet, 

square, submerged 16 inches. 
Pan, 18 inches by 3 feet, square, 

embedded in ground. 

: s-s/-s/&Y NOTES, ABSTRACTS, AND REVIEWS . 

Anders L4ngstrom on the atmospheric transmission of 
sun radiation and on dust in the air,1 b y  H. H .  XimbaZ7.- 
The author remarks that the overwhelniing interest of 
Smithsonian Institution investigators in variations in the 
solar output of radiant energy is perhaps responsible 
for the comparatively slight use that, has been made of 
their valuable data on atmospheric transmission in 
detailed studies of the way in which the atmosphere acts 
on the radiation that penetrates it. For example, during 
the years 1923-1928, while the range from minimum to 
maximum in the annual mean values of the solar constant, 
has been only about 0.5 per cent, the range in correspond- 
ing annual amounts of solar radiation reaching tlie 
surface of the earth at  Stockholm has been 25 per cent. 

Three general ways in which the atniosphere depletes 
radiant energy passing through it are given as follows : 

(1)  Selective absorption by the gases of the atmosphere. 
(2) The scattering or diffusing effect of tlie atmosphere. 
(3) The scattering by atmospheric dust. 
The loss by reflection from cloud surfaces is not here 

considered. 
The major part of the loss by selective absorption 

is due to the absorption in the infra-red part of the 
spectrum by water vapor, the relation of which to surface 
water-vapor pressure has been determined by Fowle. 
Likewise, the scattering by gas niolecules may be com- 
puted by means of Rayleigh's equations as modified by 
King. 

The law of the scattering of radiant energy by atmos- 
pheric dust is not so well known. The expression for 

1 scattering by gas molecules contains the expression - 9  X 
where X is the wave len th of the radiant energy. It has 

pendent of the wave length, but since dust particles 
generally been assume I f  that scattering by dust is inde- 

1 Geografiska Annaler 1939, H. 3. 

Remarks 

Records available a t  office of 
Primera Zona de Irrigacion. 
Meiicali Mexico. 

See published reports of the work 
of the Yuma experiment farm. 

Published in Climatological Data- 
Arizona Section. 

Do. 
See Water Supply Pa er No. 446 

United States Geoyogical Sur! 
vey (1919). 

Now under control of City of San 
Diego, Calif. 

Records available a t  ofem of La 
Mesa, Lemon Grove and Spring 
Valley irrigation district, La 
hlesa, Calif. 

Do. 

Summary available at company 

Published i n  Climatological Data- 
office, National City, Calif. 

California Section. 
Records in operating department, 

city hall, San Diego, Calif. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

vary greatly in size, Angstrom concludes that in the 
expression for scattering by dust the exponent of X 
must be greater than 0 and less than 4, and that the 
scattering may be expressed by y = -. 

From computed values of the transmission for dust- 
free air for wave lengths free from selective absorption, 
and observed values of the transmission at  different 
places for the same wave lengths, h g s t r o n i  computed the 
values of a and P given in Table 1 .  

P 
AB 

TABLE 1.-Data on  scattering of solar radiation by dust 

The author points out that B is the scattering by dust 
for radiat'ion a t  X =  1 micron without regard to the value 
of a. Also, if the depletion due to scattering by dust 
were independent of A, a should equal zero. Actually, 
however, Table 1 shows that under average conditions a 
varies but little from 1.28 over a wide geographical range, 
and a t  widely different altitudes, and that the haze 
caused by the eruption of Katmai Volcano in June, 1912, 
increased the value of j3 about tenfold, and greatly re- 
duced the value of a. 

From the values of a in Table 1 it appears that the 
size of the dust particles is independent of height above 


